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(54) VIRTUAL COMPUTER SYSTEM 

(57)Abstract: 

PURPOSE: To enable the instruction trace of plural virtual computers and the 
collection of peculiar system information with minimum overhead while making 
an instruction trace mechanism independent for each virtual computer to be 
measured. 

CONSTITUTION: This system is provided with a server virtual computer SVM 
for collecting the instruction trace data of plural virtual computers VM1 to VM3 
to be measured and the peculiar system information and the server virtual 
computer SVM is provided with a virtual computer control system AVM and 
server jobs Jl to J3 equipped with an interface and started for each of plural 
virtual computers to be measured. Further, the plural virtual computers to be 
measured are provided with respectively correspondent trace buffers Bl to B3. 
The server jobs Jl to J3 receive the trace data of the virtual computers VM to 
VM3 from the virtual computer control system AVM, store those data in the 
respective trace buffers Bl to B3 to be measured and output them to an external 
medium. 
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[#i*fj|*©f&H] 

inn&i i ] mammmm >x *- ART©<£fflttm 

h b-Xfc £tf £/XxA@W1«?B©iRm£fT-5 

fleawnt* -> x x a k a i ^ 

'<-;7 7 C £K «fc *K ffi&©fc«H-£t«© h 

[Sf3£g2] ^U'J;yS2C|>U-^.y7 7^ 
#> — J©H/-XA* 7 7rC M^-X-r-^^aj^L 

- ' ^ 1 ©<K£ltH?t« ->xfA. 

♦swf^ «^yx*rt©^iisw««*iRiiiu h 
-r-siMtg 1 2 ©isatnitas/x-f- a 0 

[SS3SB4] ttaH££SltttMStr. S«A<#M$n/c 

H*£tBU t^x-;l^$R£b^X*{::«H*:Tx ffiS 
tm^J^^X-rAcD-O^^x-X^J^ LXbly- 

t^^t-r 5ff 3t® 1 , 2 * fc«|f 3 ©<£.«H-£t 
&i/XxA„ 

- . im?m 5 ] ttns«QBtMic«iic«%'b vvr-j-f • 

[if 6] A-K^i 7#^HfrB# © U 5? X * miS 

«W«iBaaif««LhK:*Ji^TH b-^x^K. jftgtti/x 

^f^-TS c b K J; tK ^nci/x^ASWfil^iR 
*-*-*d£*4*»i-r*W39EHl. 2. 3. 4*fcti|» 

[IM3g7] {£S£W©«Jt>&*.£fT-p^- KfxT 
«Jt)^x.e»tl/cS«©SSS!l1t^«-M/-X-r-^i: 



It^ai. 2. 3, 4. 5£fclif»;£S6©4ES.H-#« 
i'XfA. 

05 imxmi yr-fj^m^-tiinutLxsiSLmo 
^■r@^s©a««^*Mi>> KBjes©assi^-$^sit- 

w<fc 1, 2, 3, 4. 5, 
©raMHWas/x-rA. 

B60I©»lntt«i9n 
[0 0 0 1] 

ABT©*^iW«K*Jl7*«r<fr* h U-x Ln JiE 
*^KStW«±©i/XxA©@W««*itiUfe-#-«{ESth 
g1S->X-rAKBSt-3o 
[0 0 0 2] 

20 [&*©&$&] B 9 ttflffltHr«S/*y- AKfctf**^- 
h b-X©tt^^^t--5ET*>5o 15Slit-g:&->X 
■rA»c*j»J-^^M/-X(i. ^D^Agltffi©- 

25 ^,$tX5o 

[0 0 0 3] PERSMJA^KIi, ^late^a^s,©^ 
*tt*ffi U?Wfc*<* 5 x K*xTK PER* *> 
*BB&r*i*C±Ett»«©T KUX$EH*^LT 
*><<t^ ■€-©l5Hf*3©#^-|&fT^{C7'a^At!|t)ii«- 

30 *<%^-5 0 h U-X<i±IB&t8£?ij;f! Lxm 9 
^-rXo\^t>tlZ e /<C*J. PERfUJj^ti^Sfi-^ 
WJ©->XxAi#A<$iJfflit-<5t>l7T«' , i< . {BGKfW 
^J^i/XTAdMEStf-^^X^A^-l^-rs^- K 
7xT»I'tfe$ILT. PERSU»3iX^$t|^if 5o 

35 [0 0 0 4] B9K:fcl,vr. ^ h U-X(*2)cir^«k 

CD fo«ff-g®$lJfflh>X'rAAVM;i><— ^©^F 

CPU**©^©flLWJWI©--oT*S(BD»lf- 
|t«VM 1 Ktilt) Jin\ XEDBtMmVM 1 Oi/XfA^ 

®#J®->XxAAVM|i^;£-£-r> Bf HffiS©SU 
T{RSlti-^SI$fJfflI ->X x A A V M \Z WUfrm -5 o 
© hb-XBate^J&<&*<b> PERSH»)iX^^ 
U CPU*fie»tH»«VMlKi(»)aT*. JKK> (E 
45 StfiHS V M 1 ©#^-36<SI?T$ n^lfPffi. «l ») ii**^ 
•KSfi-^«$iJfflI->X7 L AAVM»C$iJiaiA^'5o 
[0 0 0 5] C©B#. <EStm«l$lHa!->XxAAVM(i 

50 ® M/ - Xi^T 1&7iW$> Z> b . •15=Bti-©ei«ijai >Xr 
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a a VMlix PER»i»}ii^«?KfLTii*oiimrM 

*o 

0 1 0 tlJiiSL/c^SH-^i/X^AfrfclJ £&*©# 
^hU-X««|^-r0T*.*3. Hll!K«k*)S£*©^ 

<d htz-xratfeSMB 

(2) hu-xmb&mtm&mm'>x7i*izmmr 

\ <5o 

; <3) flEBW»««»S/X7 i -AAVMIiM/-X»**<* 

(4) hu-x**7&. ^^-^rtoafiaw-jwivMi 

[0 0 0 63-5- LT> h U-X-T5«-g-irii N JJa 

(5) »^TftO«fflaH1WT*S^tfiH«VM2»=o 
(,>T h l/-**f?94tt\ h U -X nJtEttfiliX 7°-^ 

©H »} ©sweflifcKiMfrr * s izvo-r- fim.£t£?> 0 

[0 0 0 7] 

sum© a AKot *» n ur* *. 

[0 0 0 8] C©fcto N x7-A4<tt*F&tt£&£lft© 
ttEOIHHtfD** h U-x££-i6/c 'J x h ffi**<-c^ 

(b) X?-Mt±X. (a) ©J;-5K±«a8fMMl-r* 

M^nxi ■»*©■?» h u-xiw<Efif±x x^-^u©m 

A* x - * gs= T <k * 0 

(c) «R©flEBWW»*hU-X-i-*^ hU-Xf 

«*K h b-X^rate-r-5 <fc> h U-XBMW©*«yHI* 
©¥»Lfr h U-Xf-^***C*f , ttz, n&© 

*&!$©*<£#«© 1 / n L*n h U-Xr-^^T# 



(d) **}i8UhU-X*ff-5»-S'»=ttWM/-Xtt* 
£xy-;l^S.««x-:^Kia^JbU\ m*LT?T9 

[0 0 0 9] WC* »*T*frhU-;**fJ3&% M/ 

05 -xx-*©rai4A> t**— i@Tv f5rte*"»t«fr 

10 I Ltfct), _hf£ L/c J; ^ Kxzf-Jisimmzti -otzt> 
^RB^nTl^t^ofcHg^ftofcc XT 0 

is ©fiaatHW*©*** h u-x l/c^kj*. auss^* 

[0 0 10] tfc' N ±EM«jftKJnit^ «*<D«3Sltf« 
20 <l) ^*©<EStt^c^$)Jiaiv'X7 i A{r*ji,>T{i. <5K 

25 ( 2 ) fejfco^EBLwwaiwws/xf-^KjBi >t{±. sue 

tzj&rfX'ry ^©ad^lwfefT^ i«i:D-f^?' 
30 Sn**^a-7HWt (T KUX • *-f X) 

5CiA<T^1*> *^o.->'U«©jES|/i:X7 i ^7 0 SSc*ffi 

[0 0 1 13 tt*» «e*»:*j^Ts a8^«f{rK/«j{ra- 
>^tl5*yoL-yPtiia©iR^fei:UT«x - 

35 ^HWPS-e^w©*^^-^^^^^'; 

40 "eVz.-Jl'ffinZM.ftk-tZtztb, fa&Vl'-XT-fft 

45 -X-r-^{w->XxA@W©til$g*iU^LA:<Tt>. # 
^©/n- KSxT^ThU-Xx-^KHWfctS^SS- 

[00123 zor>tz#>, mjg.wzwjtoizgzifrfzmnz 
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(4) unix ms,&) ©«fc •?»::. <£S£W©«J»J& 
x.**T -5 / n- K"7 x T^*^^T$ l>OSi:fe^T 

X. Slt^^X:/-. Slffc*— K*«V>- K9s7^ 
^fSU tHWmi, ^*'J •vy^tJS-S-U M 

aMs^-r^s • xxy^sti^tts^arc*-, 

Ji&ifGjtteO^y ■7*®.m-tn\i&\.^t t, > o /cff K 
£S3XLTi^/i:>{>^/:/ci&. ^H«»cy-r^-$ -y^ -x 
7- »y «? #lj S C <t*<r # o /Co 

[0013] <su s^k^t*,, osoftmyajr 
? • x^- * > h-r -s c i*<ortgT* o /c» 

(5) <td5Tx ^*'J • ^-y^^aTtg^T—r^© 
•»^I/.f-y^^i65UNlX 0§££) ©«k 

£©? r-f ^*«yat- **^oft«*ffiw«8i«*i L/T 

$PSjL^£^m^-£t.tttr> 0 UNIX->XfAi:iJ 
»7* 7 r yUDKWJttx — j&K^X* £**>ft<5 7r^ 

[0 0 14] *LT. ^^'Jv>y^3E©1t^^«^- 
St^Kf*. >*'J-7»y7°^jg©®ST*#»-r-5!^A< 

&Sri<. ±ia©«t9'<£0Slc*Ji,->TI^'?X©S${i@^ 
•?/.£<. C©fc86. ^8fr^-r-^fi©ltSD^ffl<S;n 
*<& o /Co **W<*JiE Lfcfle*tt«OMHjfe*»«fe-r 
5/cid>K:/.£$ft/:i>©T&-3T. *%BJ©^l©ge«j 

x-r AS-^-r* :tT*i„ 

[0 0 15] *3*BB©£2©g£j{±. ^««Jt)^x.*^ 
StTS/n- K#x7*4Jtffl*. $iJ®Ibi>X^(^©^H 
fitfR£JR£-rsia«£S:l7\ ffilHW!)iM..KHM::*fT3 
n^A- K*x7#^££ra«K#^SC S 

T&S 0 

[0 0 16] *&g§<DJM<DgttM\ flM*©*--'*^* 

KT i/XrABf ©tt8l£'tffr<n h Iz-X-r-* t UTtB 
tlir * c <b*<T£ S(£Sl§i-#ta->XxA£g&-r* C t 
•C*So *^<D»5©gWJi> <Effi£IHI©Wt>&;L£ 



Xr -y 7*&£tefflt-S c £*<T£5€i®f1-2*® ->x-r A 
[0 0 17] ^BJ©^6©BWI±. 7 7-< J^ZmH-t 

©ttiras-K <• c <t zmmn®, ->x-r a*iww- 
io 5;mi„ 

[0018] 

r- a. v i ~ v 3 imMfei%mnwm-v& ^^hu 

15 -X*J«kI^->X-rA@WfffS©JR*©*f^<i:/X^o SV 
Mlt b U-X^-^^x-r A©BW1f 
-'<«atW*T* 0 . -9— ^<«QKtW« S VMimm 

20 [0019]J1~J3 ll*-/<B8WttSVMOt 
-'<i?3:/T£>tK t-^a/J 1~J 3(±^©|S 
flnefiOBtWttftCiBttSnx h U-X^<>y 7 7 B1, 
B2i;h b-Xx-^^^X^ACH^-fffg^-ai^-r 
£o */c> ASB FU-Xx-^. ->X^-A©@Wff^ 

25 ^S-^^^-W^O^W^X^AT^tl. ^->XfA 
tt»*-^<i>a>rj 1~J 3 K&tt* S„ 
[0 0 2 0] Jiia^j®^^5/c«>. Hli:^f,k9 
*^©lf*a l ©%0JIi. «l«tHHaWi/XT- 
AiET©<Rfflfm«©^ h ly-Xfei^i^X^ABW 

30 tS^©iRm*?f-5ffiSlfft^t«l->X7 l A»r*ji^ ffit&© 

<£«ff»«©^ h U-Xtv-XxABWIffS^OA-r 

^©^fflus^w-^eur^n-en^Lfc h u 

t>> ^©^Sfh^ChU-Xx-^^Jc^v/x^A 
@WtilS©JR«-r-5 J; i \zmfS. L/c fe©r * So 
[0 0 2 1] *&W(Dm?m 2 ©|6B>1{i. 1 ©is 

WK*il>Tx « 1 2 © h l/-7«/<y7 7$S 

40 »7\ — 73©hU-X^<-y7r»w hl/-X-r-^*tB*L 

ti->-5MJc n -ffe^r© h i/-x^N*-y 7 7-{r^gf$n/c h b 

*-5o *»W©»«?R3©|SWtt % Sf^Sl i=/c {iff 

^2©%Bgicfci,>r. ^rawtJ^A^^-rs^-K^ 

45 xTtfr^UfT^ $iJS5b^X^rt©SHS!iS!lff^^«R^ 
U hb-X-r-^iLTtii73^-S8t**gi:ly-/:t>©r 

[0 0 2 2] 4%a<DflF^9(4 ©^ByKt. ff^S 1 . 2 

*/c(iis^ 3 ©^irtji ^> m&'&B&vm.m^ 
so ^H^siM^n/c^T^i/Hisnx fjfiS;$n/i2&ra«r 
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a— T4 >Vtt\&U*&m-Z>%\<D&U®&.£. * 

[00233 jfimomm 5 ©ssihm^ ntgeg 1 . 
^Kiaaet- sttfeKx 

^TffiP«-S»-r4«fc-5C«J5EUfc*>©T*5o *36 
H©»#H 6 ©»Htt % If 1 . 2 . 3 , 4 * 
$3t5<D%9Ji::£lvr % K£*7wiMWIfT«*©U5> 
X*« ft« h <h LTBJ*t5«M*»lJx 

[0024] *nw©it*«7oifeBfl«> nr^Ki. 

2. 3, 4, 5*fctt»#S6©*9!i:::fclvr % £&£ 

ra«*©^ 7- $ y * xt- v -mzte&i-z Jl. r> \zmm l 

7t|>©T*So 

[0 0 2 5] 2fc|gBJ©fi^8©|gBJ{*. St*Sl, 
2. 3. 4. 5. 6*fc«lf^7©|6B^{cM>T. "7 

rJAttrnvt sitat LT^s©ias!i«AW$n 

#U£Urt:%©T&.5o 
[0 0 2 6] 
WWHJ 

'<<Rsm-#« s v M±Ttt»efi9itwwi<D *j b y J 
i~j 3£gifrLT:js< 0 ttwefiatmu*? 

^CPU©lg-g-JCIi. t-/<y a 7J 1 ~ J 31Z#L 
t\ ♦frhU-74ff5CPU*»Sl/T*}<C4T> 
C P US© I- U-X*<offi6tnc^o 
[0 0 2 7] ♦*H/-Xtt**«*t5^»7 
r B 1 ~ B 3 it. fr»w<s; 3 7*J 1 ~ J 3 



&froTt>4l£U:]|S«-*-3C iffljgx-^g©^ 
1~J 3«te*Snfc<ESlfim«VMl~VM3©hU 

'<7 7 7 B 1 ~B 3(i[3 1 \Zijk-f £0^*^1x2-3% 

10 [0 0 2 8] a' 7 7 7 B 1~B 3i)mmzt£Zt£.£'< 
7 7 7 a^*5tT, <EKW-Jf««»->^r-AAVM 
*^fflU^<S.«fh*^VM 1 ~VM 3 ©-r-f X/«y 

15 K> ^7 7 B 1~B 3©^§^Sl5^D{rai73-r^ 
tt*>*}K*- /<y 3 7J 1~J 3-ClM9rt«C«bfe 

20 ^©^W^Tffil^»7^^*<*5o 

( b ) ts«osaE8itraw»©«t& 

h U-xratef&^&©&M5£{EStftg:&VM 1 ~ V 

■rAAVMjr«kt) hU-X$*u t-/<5> s 7J 1~J 
25 3*«ffl«Lfc/<»7rft*TU— /<5>»n l~J3i: 

[0 0 2 9] C©B#. ffiBltW«l«l»'>XfAAVM»: 
v'Xf AifOM^^ h l^— Xt 1 — ^ <t -9— 

30 aH-^«VMl~VM3©v'X7 i AaW1tlS*hU-X 
y : -?tLTtiitl'?Z>o hb-Xx-^tLTIi. <D^ 

35 [0 0 3 0] M»BHUrW»M:^fr h b-X3*lTl^ 
i/X-r A@W1«fS©iRmtoSe#^*/h©3fe?f Xf >y 7° 
•>X7 L ABWfflffi*ffi*'#-*ia«. i/XxABWtt^© 

40 w&im&mmLtzo ««je«ainic«LhTw:s 

ffl^-^- ^ ^ t.l¥*ffln£^-«T ; £-?T -5 /cfc©^*^-^ ©JR. 

( c ) »«f«tg 

45 7 s - ^ t &aHS^ffith^^TiR^ Ufcfl-WMJftx - ^ * 
<C*»\ ^W^I6A<ib^Si/X^AjifiES 

[0 0 3 1] 
50 «««] 
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ffi 

2?t«K «fc «»®<R.«tH¥«©S!l^*-5rigi: L/c„ C ft 

[0032] m2\t*m3&m*7r<tm-z&>'o^ mm\zi$ 

&-c$> v . /<«mhhi s v m limn&sasMmiBk 
©^ h is-xmnmz&m u zti&w&Tzn&m 

. #i=*Hfrrs. J l ~ J 3tt«SlfMW»wai->^?AA 
vmh^7i zt&mz ft? 

v> 3 :/TfctK t-A'^g^J 1~J 3l*S4ftM£4E9 

$ft* 0 

[0 0 3 3] VMl~VM3(i^hlx-X> 

©HWlif f8iR*©*fgl £ ti z iRmm 
«L B 1~B 3(t^Wim»^VM 1~VM3K**I&L 
T^tf^ft/c h U-X^y 7 *K M/-Xa' 7 7 

DliDASD^^-Sfiffi^-y^t.^^nSiJ 

[0 0 3 4] 2f^rfiff!Ur*j^Tli. RHKisfa-J^K"* 
-'<<ESfHjC«S VM±<C«-EiSft^cSIVM 1 ~ VM 3 

jr^isLfc-^-^N'^syj l. j 2, j 3%nv. cn 
$>w-*<9 3 r*<#ttja!isfiegifh»«©^ ^ u-x 
-5 mnm%k Lxtftnw.&£ft ■? . c^iao-o 

[0 0 3 5] &K±iE UfcU— /<5> 3 r©«k h U 
£$mi). (2). -BTB»aft*«!*C«W;LTl'»*. 

(1) t-/<y 3 rj i«au^*t^<t/j:5{sstw-^mvM 

(2) {Effltf-^tssutai^x^AAVMfiad^f^i^^iR 
«w#*vm i ©arc©*****]**-*. 

So 

(4) (S.«tm«$lJ®>'X>AAVM(±^-/<v?3 7'J 1 

(5) t-/<y 9 ^j i ii^sttH¥«VM l © h u- x/< 
77 7 *5t« U/<»7r7K UX. XWSSUtfK. 
WMU is Xx A A V M ICilfcrf * „ 

(6) ISQBffMMRVM 1 {43r<£ h U-x£BflteU h U- 



#Jc?ft5o 

(7) 3 yj iiihu-x»7^ft5 

05 t o o 3 6 ] atz. 3 y j i ttKBunwtmtt 

•>XfAAVM^bhU-XA77 7 B 
£V5t< £.£s<y -y rZWStmWfflmi'X'rJxA V 
M»riifi]^"5o -5-L/Tn fflffCtt -5 /;a* 7 7 7 (Df - ^ 
*fl-«Ett«fl:Drcaj*-i-*. Mz-X^^rB 1 14 
10 frlSb/c«k^{C2o©^<> y ^rA^^SE^nTl,^© 
T. hl'-Xf : -*©^£*©&;fc{4£frLT:fTfrft 

So 

[0 0 3 7] JK-t©.fc9Kx *Jfett«K*iHTtts -9— 
'<63Umm S V MJitefrOEBtim VMl~VM3i; 
15 31*15 A*i? g 7"J 1. J 2. J3£f£#. hU- 
Xf*-* VM 1 ~VMi:^l£;lfcir-/< 

^ 3 y© hu— x^<>y7 7-»w|&^L/T^^©-r. — o© 
'<RfflfttW S V Mratt©^tf-*tt©«£4<«r 
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40 »I««*5MIUT^ #^-(1) TiWjlLfcfflHOSfefT* 

45 ^X ^ ©^MtffiSIJItS^JRftf S«I«^»^TI, >S © 
T> SH^^xx»yr56S:*ffiS-r-5C<bA<-r#So 
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Tl>5<h#»:\ ^- KfxT^T* -5 BCR0, Hfr^£ffe 

[0 0 4 7] ^^7i-XO^- K^iT^ffL/: 
AW\ &U^X^KiSoT^*1ffS©^S^*!ltK ^ 
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(2) ISa!l«{£aiH-^VMfr*?^T^«2&H©«J»5^X. 

*<frfrn> -c^7x-x^!!i^$n2. ti&uH-* 
arawas vm© Y\y-7.'<v7TK\atiznz> B *u 

-***^-^<«BMWI S VM© h b— X'"W "7 rKtfi 

35 OXfy7l![A<*7>F$tl?, 

[0 0 5 0] fcifflJt^SfmfcVMKfcttSffiWA©*!! 

^ftfg (PSW) ^t>OS©$iJfflJ7°D^7AA^|TLT 
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40 ® lf^7©^{ct>l,->T(iv §ffj£Hl, 2, 3, 
4, 5*/c«lf^6©%BJ{r*J^Ts fifflffilBOWt) 

1t$B©JR^^-Sfefe. tt«je<EBttllc«T-'N- F7i 
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